KOREAN PATENT ABSTRACT (KR) 
PUBLICATION 



(51) IPC Code: H03M 1/12 

(43) Publication Date: 1 July 2002 

(11) Registration No.: 10-0261253 (24) Registration Date: 17 April 2000 

(21) Application No.: 10-1997-0061298 (22) Application Date: 19 November 1997 
(65) Laid-open No.: P1998-0079475 (43) Laid-open Date: 25 November 1998 

(30) Priority Application: 1019970012232, 2 April 1997, Korea 
(73) Patentee: 

Samsung Electronics Co., Ltd. 

416 Maetan-3-dong, Paldal-gu, Suwon-City, Kyunggi-do, 442-373, Korea 

(72) Inventor: 

PARK, SUNG HEE 

(54) Title of the Invention: Bit Rate Scaleable Audio Signal Encoding/Decoding 

Method and Apparatus 

Abstract: 

A bit rate scaleable audio signal encoding/decoding method and apparatus are 
provided. The audio signal encoding method by which a audio signal is encoded as a 
hierarchical data stream consisting of a base layer and a predetermined number of 
enhancement layers includes: processing an input audio signal to quantize it in a 
predetermined number of bandwidths; encoding quantized data that belong to a 
predetermined region of the base layer; encoding quantized data that belong to a next 
enhancement layer and quantized data that remain unencoded in the base layer; and 
encoding quantized data in all of the layers. The encoding method also includes digitizing 
the quantized data in each of the layers using an equal number of digits and encoding 
digitized quantized data in the order of significance. The encoding and decoding methods 
are independent of the status of transmission paths, satisfy various users' needs, . and require 
a less complex encode and decoder. The bit rate and complexity can be controlled 
depending on the performance of the decoder, the bandwidth and degree of congestion of 
the transmission paths, or user's requirement. 
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§ JH^2J enhancement layers Ol^OiXI^ CHI0I EH ^sSfsfe ^ S CHI 9iO\M gj^ 2 CIS tisiW £l$.%lZ\mO\ ±% 

2J ¥^SI CH^M SttSfSfe ^I^ISOil g>>X^9 GiOt EH SS layer BJ\ m 011 AH ^sSFB^I; 

CfM enhancement 3IS0il g>>X^£! CHI 01 EH ^ ^1 S CHI ^ofe ¥§ls|£JX| 8HQ ^OhSAb £TXHf@ CHI0IEHM 

e £321 3}| LH Oil AH ¥ssf6^ ^ssfE^I; ^ Zl 2^ 31 # Oil CH 6H 4^5H= S&^g ^25 SHQ, Zl 

¥Ssf8H2Xf »fe 6H& 31 # Oil ^XfsfS Gil 0 1 EH M ^3°J = gJ }H^2J El XI H^Shifr ^ Ms Jfi^SJ PXIM^ 

£ ^Xr£f& CH|0|EHM°J 12£^ }f§ jgg CIXI^M^ OI^CHXI^ CI XI ^ A|^j^¥Ei ^fi£J r CIXIM A\B± £2.^ ^§2J ¥ 
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8 gjgo 2p2 SS k>|| ^Sh ^o^AH, sgj smoj blE^egmoii 1 3}| oj b|Ego|| CH^ 5°J2g ^gmfcr ^1 01 Q\L\E} 3IS 

(Base Layer) M 01 Ei 1 ^'^(Enhancement Layer) 2j QIOIEIS ft All 5^8ffe Pjie^P^^ blM^Mg* bl^e £g 

01 ^^sh 2CI2 ¥SS*/^saf &g ^ S XI Oil 3J0ICK 

£ ^gg }|£2J ¥<^£l- g*&!*jl} UOI §oH£! bl^SOilAH UEfLHfe ¥!>£} §§ g^'OI ^EIOICICH A|CU 

Oil SjftSMI ¥SS^2S^, ^m0\ ^feSKscalable) ¥ssfmi§} PI S CHI 51010. H M»Sflfc PIS3IS2J H|eg 01 & 

2] bl^e §01IAH M§Xf^ XI 3^ blMM^ tHS^s** XJI^or^, □ ^£ST§X|£f ¥lsl9 bl^g OILHSJ bIMg §21 8rU^ ^S!ft 
^ SICK 

§ei HftSHI IIFSg £1^0il &CHAH 2^0112 A|^&°^& £^*<oi oi^H(Analog) fclfiOICK CO- AH , HI** 01 tlsL^ 
H^SPI ?|5HAH A/D(Analog-to-Digital) £^0| lfi«m. A/D £€1M 5PI ?ISHAH ¥ Pf-XIHJ 1§§ BO. orU^r Aia#2| £^ £!S 

m 0I# bl^CH ^te 5S2KSampling)^§0|I2, DM SHJfer £1^2J «ee ^§1 £1^ gj»3f HI30ICK 

= . &X*sffe AIZJ- n CHI AH £J<* x(n)M 2^§f Sft §2J & a 4: SI y(n)°^ £^5H HIS Old. 

2P2 £IS2| XHSma 35 CIXI* ^^xHB.1 PI62J **0|| 2JSH 3IS2I 0H*£3 ^Jli 3Saf2f gJXhS- 3f§S :H3 CI XI ft tlsi 

21 PCM(Pulse Code Modulation) Gil 01 El £ ££15101 CD(Compact Disc)2l DAT(Digital Audio Tape) 2* BS PI^/XHS OH XII Oil <ilsM Xi^6H 
E ¥1 AhgXrPr ^fiAIOII XI SS <^i^M CI- A I XH^sHAH 11 4> 31*01 ?HV£I(X H»e!*0OI S^slSJCH A|g£|U £ICK 01 S! CI XI* ^ 
^Oil 21 & xia/»a LP(Long-Play Record)2f Tape 21 «S 0^ v SH «^0il bl6H W>^2\ ft&B XI § PIZJ-CHI O^ §£IM =i^8>&° 

u cixi* aioi&a b^i^ s*oi xis a ssoii sxu* eao. 

01 ae am* WSSWI oH ClXIft g£j tlstm &*»3I ?I6H ?H*a DPCM(Oifferential Pulse Code Modulaton)0IU ADPCM(Adaptive Dif 
ferential Pulse Code Modulation)M2J Ahgmoi Gil 01 El g^e SOI bi^OI 2i2i^U <^1^2| e^OII 0>af al^OI 331 x r 0|3>r U 

B98 ffiS&Ch sJ5 ISO (International Standard Organization)0ll SjsH S^If 2^*01 01 ^CH SI MPEG/audio(Moving Pictures Expert Grou 
p) PISOIU DolbyOli 2I5H 3H*S AC-2/AC-3 ^ISOIIAH^ B!&2| ^dlMtf e^(Psychoacoustic ModeDS Olgmoi QI0IQ2I SS #01^ 

u js§ aj»hq. oiae a JS8 <^is2j ^^oii ^^igioi &*q-os Giioio^j eoi^ai ^loimsaa. 

MPEG- 1 /audio. MPEG-2/audio U AC-2/AC-3^^ D\^2\ SCIS tlsL ^ PI ^ Oil AH ^ AIZ>S^2J ^JH HD\2\ m^9.^. m 

CH AH ^H*4> S^^J <iJS^ H8BO. Zl &l 32 0| oi^oj ^a|g^ 2^(Psychoacoustic Model)* OlgS^Oj S»aKCf. 

Olgj ^Xfsl PIS^ &^8rX|&} ^M0| M^i^^^ ^^j^Old^ &X|£F£ iJ^B 01 U CK MB ^gOi #31^^ g^^Old^ CH 
^ iigSIGf. 01 aHIS OH^OII 211 ^^E| (Entropy )^Ssf2f ^B ¥SSFU OH £1 m^2\ ^X\mm S&SK>| 4>t^Q 

. ccfaun. pcm ojioiEiem a o^scfr ^&si nf§e »xm bie-^e^^ ax^a PCM Gil 01 El ^oi- oiuaf dli 

?ia ¥^^ei ^^sch 2Aa. 

MPEG/audio S^OIU AC-2/AC-3 PI^SJ CI XI ^ si Oil til 6H 1/6LHXI 1/8^ gCH^ 64Kbps - 384Kbps 2] ttl^m^ S^^CI^B 

(Compact Disc) »2| &8 SE2| M^M X1IS&1CK 01 & 01^ (THE Oil, MPEG/audio DAB(Digital Audio Broadcasting), 2iEiy| 

^(internet phone), AOD(Audio on Demand) £1 * El 01 CI (X Al^SHf SCIS tts>2\ XHSHf S^Oil gflB ^^ v e ft 3S0ICL 

01 P|^2J J\^mB ¥^sfP|0||AH til^gOl ^CHXI^ ^ CH SI dl^MOil 5J^2J &EMm §£0\ ^X r 5l£f 3l§e >ixPI Hi ^ Oil H 

§9 biMge Ahgft s^oii^ &<gm mB Q&m x-iiAithci. mxi&i- ^eioicioh aichpi seni,^ chmch u\^m ¥ssi^ oiu elv 

Oiai^XI Pl^^e PFXI^ ¥^lf^l/^sSfPICHI CHSt fi^PI aOhXIH 2iCK D fi^P e2J mLPf bjegoj 5 ^ 0 , 2CI2 ¥ 

g^/^aSfPIOICK U\^m 5101 SCIS ¥^£f^l^ ^B bl^M^ bl^^^^e HI^MSj bl^^^ijo^ oh^ 

n m ^¥2i bie^e^ohg ^hxi ^mm ft 4= ^>ii ^ck oi^i &o S am L-n^^iBOiiAH j2f¥^^i ^e.i>iu ^mm?\o\\°\ ^^01 g 
xi a^e 3? se^ Aigxisj s^oii °j5H di^eoi ^o[m s^oiib bie^e^ioj ^«o>e jixih biMMoi kromefe ^^21 ^ifm soi^ 

XI 21 OH^ §£2J ^^o^ A^XhOil>il <M^M ^Sl oH M ^ SICK 

Pl^2] SCI 2 ¥Ssf Jl&mB ¥ssf^|0il H§S bl^goi ^CHXIH ^0\B bl^MOII CH oH 5I^2J ^EHM ^Or ^XlsfSr ¥sSf 3F§* 
»^ ^CHSl bl^MOII bl^^M 2}*CH tUCK CO^AH, 13H°J bl^^iJ LHOII UH2I bl^eoil CH & SSEli ^, bl^^M 

^ silCH (header) Oil bl^eoil §31 ErU H§^°1 blM^e A|g*[CK 01 ^S2J §§8 H§9 blMgPJM Alg^ 3^ Oil 4^1 
^§ b I ^ M Oil AH UEf^ ^ 21^ PrS" WiB ^9}W> Algft 4- 2iC^ 5101 CK Oil* g^, Eh bl^^^OI 96Kbps2| bl^M^ ¥Ssf^|OilAH SJ- 
*0H&Q2 ^S£l^|0||AH^ 96KbpsOil ^fisfb ^^Sf^lS 96Kbps°l bl^gOIIAH^ 5l^2| ^E|g II 4= SACK 

oi an^jr bi^^eg cfs bi^MM 12^51x1 a-^ xh biM^M^oi ^^sich ai^i in^oii bi^^M^aj ^ ah chi gh^ na^ac^ 

^0H& bIMSOII B^IS bl^^M^OI ^?^£JCH 2iCK ^Xi\^ Olg^il ^?^@ bl^^^HOI L1I^?-|BM esHAH 3^ OI bl^^ 

&B S ^H2J ^^(slot)S^ S2HCH SLHOH XMI @CK S^^^OII 3f¥Sr^f ^&!Q^X| □^^Ol §01 AH ^^!&0|| ^^BOIIAH St« 

21^ £^6hXI ^¥£1-01 £^S^| * gblE CHI 01 EH « XH^ft 4= 2iCK SE& bl^^Mg°l £MD\ sQ^Oil COdUH 

oh 2ixi a^i dug oil sxhi bi^^eaioi oiy ^¥ bi^^^^Pie Prxm ^^ift ^^si chi >i^£i^ ±z\m xh^s^i ^ck 

6rU2J ^^^OilAH bl^^^gg HI 01 01 £i AlgXIOil^ll 3^5^ 3?1 HBI5H S^l^ ^C|. ^ bl^M^e 4-^6Fb Ar^XIOrCI AH^ 

ob m^mm s^m^u ah^ cie ^^21 ^mm?\m zim s?, usui^*^* xi^m^ bi^^^^Ete ^^^011 ah g^iBas 
01 an & Q^Mmm ^^mb\j\ $\m ^ Aig^oia ^^2j bi^^^^e s^sho^ ft ^oick owb s^s^chi bigoi §2 se^ 

^OilAH^ ^ AIMXI2J Q^Oil blMMHI blM^^M XII^5^U XiSSF^ 2iCH0^ 5^1 (IH^Oi! 01 2^1 Oil *CH^^Of ft b|g£ &&SI 

oiaa scis2j bi^^^^oi oi an ^ixi ^ig^j bi^e^ ^^01 sicHsias ^ch^i ^soiu aimx^2j s^A^ftoii am sjia^i ghxh 

ft 4- 2AM 20ICL 01 ^1 =?^m 0[X\D\ mm a Jg8 £ 131 ^0| 511 # Oil CH«[ ¥SsfM DAI ^^s[6f01 <£B £1 si 2.1 

§ian^s2i2i x\o\m um om »*si ¥^si^i ai-sskx xHdia^ a&jom. ^ eixi pis 5iig£j bi^Moii gush ¥^^m shah bi 

e^§h ^^am y ^ ^iaH ^^21 ^isf^i <ii shj xioi tjii pixih ciai vs^i^im 6hah cim ^i#2i bi^^^^M i§§ 

S.^8^1 SCK D>^AH Oiaitl ¥^1IP|2J ^S£PI kOrXIH 9Et!: ^^s|5|0ilAH£ 2f§M ^sHOt ^gl& ^J§f 

4^ 91D\ EH ^ Oil ^ssf^|£| ^S^E e^^^l SCh dial AH P||*2| ^CHUS ^CH^ ¥ssfPI2f ^saf^l^ ^S^OI bl 91 5H AH ^OH 

yci. 
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ttaoi oim» 3i^ an 

e uaoi o\mnx\ D\mM nfi-ii^. oia jissi bi^goii chs qioiehm sua biM£^§jmoii se&osw s^<y^2j &eh, ^ssi3i 

2| £^ SEb AhS»2| S^M&Oil CEfBI bi^^^eioj a9) ^ ° = ;*o^ d ^ oi^ ^ssf3|2| ti}fi 4*SE 2lfe. bl^e S^OI 

3^** 2U2 ¥32sf3l/^ssf3| 31 3 °o^I HI SB Oil SIP. 



&3I2J 3ls3 111 B^m3| ?lff, » gJSOII 2I» bl^e £101 3hfcB 2CI2 ¥S£f§x|£r. 2P2 3|^3l#(base layer)^ £§ 

3H4*2J SFgaiS(enhancementlayer)2£ OI^CHZI^ 3I#^21 BIOIEI^MH og ^Ssf6^ ^SOil 2ACH AH , °J§* 2 CIS ^SI £!fiaa» 

cm ^mm ch^s %*x[§}m= aaaaaiaai; tn\ ^isjieoii ^§8fe gj^sfs qioieibs ±§2j layer 33i lhchi ah ¥a»8jt 

3IS3IS ¥S»B3II: &3I ¥s*f@ Off enhancement 3I#0II ^Sfe gfXfsfS QIOlEi SI &3| 3l#0il ^3U=r ¥s>s*SIXI 

&3 feJOJHfc gfMS QIOIEiee ±§2J 3IS 33| UiOilAH ¥^£foffe 3l§¥s3f B3I: ^ &3I 3l§¥sSfB3lg 31 £ Oil CH5H ^tUSh 
fc £xh¥ssfB3lg SBB8 ^S2S BCL &3| 3IS3IS¥ss*B3l, 3IS¥ss*B3l §=! £»¥£»B3IS| ¥£afe ¥SS*3H2» 8fe 6H 

a 3i e oil ^ f §a^ a»»e QioiEiM ^§2j 3H^2i p xi eg s^m^ xhhb3I; §y &3i mej 314*21 pmms s^s &x[m& qioieh 

12J 12£}f 3h§ is£ D|J|§i§ Ol^OiXl^r 2]#?l CI XI ^ A|fJ£¥EH #S£3|> J* 8 PXIM AIH^ $2? £S°J ¥ssf °JS2S ¥s 
»3>fe HI2B3IIS Ol^Oi&P. 

&3| HMB3I ^ HI2B3I2I US ^»*«S¥EI IsS ^flf^^M £AHQ{^ 4*gB0l fctt»a!»Ch 

&3| 3IS3ie¥£3fB3l, 3I#¥^B3I « £»¥£»B*I2| ¥^Sf^ 30i£ £!]33|(step size) » ^ □«0il B9S 8»smi^4*» 3 
B»te ¥3F§SM ^§21 ^Sl AhgSK* ¥S»BOI HUfSISfQ. 

&3| HI1B3I ^ XHI2B3I2J P XI dl^OIH, &3| XHI2B3I2J ¥<sS}^ &3| d| = AI^M 2ife bl^ee ^§ ^H4^2J bl^ B?i^ 

^CHAH ¥ss>SO| tttm^BlQ. 

±%2\ ^ssfOlffl, diHB ¥sSKHuffman coding) £S= ¥s If (Arithmetic coding) SOI bH^afP. 

mm, a»aa gioi eh^h ¥S(siQn)aioia» a^Kmaonitudejaioias oi^ch^ n, xii2B3i^ ^^i ^H^2i pxi^^ s^s 

aXhSfa Q|0|EiM2J 33| QI0IEHB21 ^B Sl^^l P XI ^ (Most Significant Digit)M^ 0|¥CHX|b mttm PX|^ A|?!^(seque 

nce)M ^§21 ¥sSf^S01l 2J8H ¥aSF6f^ B3I: 4^1 £J^?i CI XI ^ A|^^ g SOI OhU PIOIEiOII SH&6^ Ql 01 EH MM ¥ 

Ssf8f^ B3I: ^^i P XI ^ QI0IEH2J ¥ssf£JXI %B 33! QIOlEi e iQE^ CI XI ^ AIH^M ^^sf ^SOil 2J6H 

5^ 3^l¥aSfB3l; X-il3B3IOilAH CI XI ^ A|^ m S 01 OfH 331 CHI 01 EH CHI oH&8fe ^SCilOIEHM ^ ¥ssf£JXI ¥s( 

sign)QilO|EiM ¥a(sign)¥s§fB3l; ^ ^31 33l¥sSB3l ^ ¥s¥s§fB3IM ^31 CI XI ^ CHI 01 EH °l ^ P XI ^ Oil □SH 

fc B3IM a»BOI bh»5!8hD. 

^31 XHI1B3I^ C| XI ^ Gil 0 1 EH H S ^H4=2] bi^M 3^ 0|£| CHIOIEH^ S^8^ B3I0IH, CI XI bl^SO! bf^^SfCK 

¥^sfb &D\ BD\ CHI Ol EH ^ ¥^(sign) CHI 0! EH Oil ^ uje AI^^M bl^Me 4r§ 3H4=2J d|e B?i^ ^CHAH ¥t 

^3| ^XHfxHSIB3l^ t AlZI S^2J 2CI2 tlsi S^2| <m^^ B3I; ^3| AIZJV^EI-^ ^SOil 2JoH ^^^^ 

oi« 2CI2 ^§2J Cii«(subband) Ajlfg ^3 1 ^ Qi« (subband)Oil AH2] O^^J ^^xl (masking threshold^ 3l^h 

5fe B3I; SI 21 Cii^Si 8X^ SMOI D^tJ E^xISP ^OfX|£^ □^^^ 8XHf5fe B3IS Ol^CHSOl b^^6fCK 

^>0| 2|#3 3fXHIM ir^m^l 2CI2 ^11 ^§ 3H^2J Hl§§^ 0|¥OiX|^ 3I#^21 bl^MM ¥^sf8^ &Xl^, SJ^ 

SCI2 <M^e <iii^xHEI ofOI ^§2J CH«^^ ^XhsfSfe 8XfsfxHEI¥; §J 3|^3IS0il ¥3^SS(side informatio) ^ 8^Sf 

@ CHIOIEHMg ¥5S}5f2, ^31 3|^3I#0|| CH^ ¥^sf3f iiUB 3 Qi 31 # Oil CH^ ¥3f§S ^ 8XhSf9 CHI 01 EH M# ¥S^01 OIS 

31 # Oil CH6H ^SSrW bl^eaig §^6^ bl^EHU^M "S2f 5>3, ^31 blMIIHU¥2j ^ 3l#0ilAH2J &X^@ CHI 01 EH ¥ 

SSf^ ^Ol gr^sfS Gil 01 EH ^H^2| bl^^ Ol^OiXI^ OIS CHI Of EH ^ S^6fCM bl^B^IS U¥H. ^>0| ^1^9 blMM^ 

¥EH efi£3f 3F§ 5|^?| bl^g oi¥CHX|^ SJ^^i bl^A|^l^¥EH 5j5f^| bl^AI^J^ £AHOi^ 4r§2J ¥Ssf ^SOil °J5H ¥^sf^ 

P. 

3EI3 CIXI1 Q|0|EH3f ¥s(sign) CHIOIEHSf 331 (magnitude) CHI 01 EH^. OI¥OH^ [EH &D\ blMIIHtJ¥^. &1\ bl^g^g CHI 01 EH M S S 
fi£3f ^?i£J bl^MOil □«!: 331 CHI 01 EH M 20UH ¥SSf5^, ^31 ¥£§f@ 33IQI0IEH m SOI Oft! 33| Gil 01 EH Oil 8H&8^ ¥£ 

(sign)CHIOIEH e ¥ssf£JXI S^B ¥^Cj|OIEHM ¥sSf5f£| f &3| 33| Gil 01 EH 21- ¥£CHI0IEH2J ¥1111 iJ^^I til^¥EH 8^bl^^ Ui 3 3^01 
4=^S0| bf^^'8hP. 

^31 bl^HHU¥^, efiSOil IfEJ- bl^MM SOfAH ^2.2}%" (EH, ^§ 3H^2J blMB^IS ^OHAH ¥ssf8f3, ^Hf^ ^^¥EH ^ ^Ul- 
4= ^ AH ^ ^SSOI b^SiShP. 

^31 31^^ m-XHIM ^^6h3| ^ ^SOil 21&, 3!#^2i dIMeM ¥^^& 2P2 CHIOIEHM ^Sf8f^ 3I#^ D\ 

51 CHI 01 EH ^eai oil AH ^31 31 #01 ^ AH Oil CO- 24- ^CH£ SXfsf 331 §J ^ CH^Oil ^Xh^bl^^M 5&5[^ ¥3^S K ^ 

XhsIS CHI 01 EH M ^sSfma. ^31 Q\Q\E\± = mm =?&mn ?IS= U\^m°\ i2£i ^^mOI efi£3f PX|e¥EH gS£3f PXI 
Ui £431-2! AH ^sS|8fe ^ssfB3l: ^3| ^safS &Xtm ±m 331 2f ^Xhsf© CHI 01 EH MM 33I2J ^^!8fe B3I; ^ ^31 

^SXfsf^! ^Ef4» S^2| 2CI2 ^111 A|^ S^2J AitS ^&8fe B3IM HBSOI b^^lSFP. 

^31 ^ssfB3l2J CI XI bl^OI3, ^31 *faS*B3l2J CHI 01 EH blM^M^jSOl bh^^mCK 

^31 ^SsfB3l2J ee^Oil CTi^ ^ssl^ £32j 3H^2J bl^^ 0l¥0i5! ^'EHB?iS ^sSFBOl Hh^^8hP. 
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&3| 8W»@ HI 01 H 51- ¥s(sign)GU0IEi » 33l(magnitude)CII0IEH^ OI^CH^ EH. &3| «»BM2| Xl#3 3F£! QIOIEH 

Oil AH 3IS0I £ AH Oil H>ei *<0HE gJX^ ±H£| 331 §i ^ CH«0|| »SS gfttSfdie^s H&8hfe ¥3f§£ SI a»»S 

331 Ell 01 El B ^s£|6}£|, &3| Q\0\E\± = &m 21 1: tii^soj S*J8KH ifi£^ ^8 C|XI^¥EH §2£^ CI XI ^ 

S LHa^B/H ^sSfSfe EhXI; » &3I »»»S QI0IH2I ¥s(sign)CIIOI EH 8 ^SSmoi OIS &3| ^^sf& 331 CHI 01 EH a»8}fe BXI 

s oi^oise ^§2§ BO. 

&3| ^SSfBXIOII/H ^<tsf^ ttft^SSt 5Eb SjHB ^slf^SOil £|8H ^a&^i ^J2g BO. 

&31 om 31^3 aims shs mm xi#^2i tii§ii ^se^ scis chioiehm sat. xis3 3h£! uie^e 

^JOilAH &3I XISOl £j£S ^AiOil a>ei ^0i£ ^gJ2| 331 K ^ CH^Oil ff98 ^XFsfdl^g S&ofe ¥3F§£ S! £> fc Xfs*S Ql 01 

EHM ^SmShSI, &3| dlM^M^e dl^M2J §2£1 §*{SK)I gfi£3^ !§E d!M¥EH §fi£3^ dl^s LH33^AH & 

31 JIS^S ^ssia^ dl^Mli^¥: £M dlM^aS*!¥0||/d ^ssfS ^XFSf 3312]- CHI 01 & MM ^BH 33|2| 

^&5[$= sj»»sw; a^i ^o^^^oii/H sj»»»s s^sj sci2 ai zj- g«2j <ms^ ^U^/AIZiQHS¥M 5 

»»0I HJ»5|»a. 

OimOIIAH £E§ S55I-0I g d^SjB &4AI0IIS &AH)5| ^§§[^15 ^Ck £ 2fe S ^SOil £|B dl^M 5^01 3^B 2 CI 

2 ¥2SfS*l2l d^*'B ^^AlOllOil CUB £AIB 2 gJXHfxHEl ¥(230) ^ dl ^nH^J ¥(240)^ 0l^0H£!O. 

&3| grX^xHai¥(230)^ gJ^ 2CI£<M^M £!££H£|S*OI ±§2] ¥S3fCH2*gS 8»»Sfe M^^AH, AIS/3F»4» QHS¥(200), &E.\m 

S¥(2io) % ^x^¥(220)^ oi^chso. &3i Aiz^/^m^ 0HS¥(2oo)h: Aiz!g«£j °j^scis timm S^2j E&BO. 
aizi^o^ oi^oi oiximfe £im.2\ m& x\o\ji m\ 3x1 atxi&i, oig^ii <m^m^ eieisi m^^Eieioii cq^ ^ □ 

« Oil AH oi^oi ^ 2^- ai^£[ l.^ ^ oh^ ai^oj xhOl^h 33I IH^Oil 2| CHICHI ^X^f dl^M a = 3il l^gli- ^ 2i§25 

MH a*o| iff ^ oiqk 

£^\m%^5 ^ (2^0)t= AlZ^/^n^ ^S¥(200)0il SJSH ^nh^ ^thEl 2C|S tlSii ^§2J Oi«(subband) ^Jai^ mn 

, 2| <MsM°l Ah^xvgo^ oiefj O^US^i OlgsfOI ^ CH^(subband)OilAi°J Ut±& x| (masking threshold)^ 3|l6h»a. 

g^3f¥(220fe 2| Oi^2J a^Sf SeOI D^U ^^XlSO ^OhX|£^ ^§2J ¥^sl CH«^ ^Xfsfe^CF. = MCH£ 

^ ^ CH^2| &M2| 33|3h ^31 D^tJ ^ Cii^£| dsfi ^^dh glXhSfM Ahg^CK MSf^BI¥OI|AH XI 

tfB 0^tJg^x|£f 2| □«0]|AH ^^6^ &e(noise)2J dieei NMR(Noise-to-Mask Ratio)M OlgS^OI &CH«2J NMR StOI OdBOIo^l- £J 

s^m %x\mm mmc\. nmr &oi odBoim^^ ^x^s^oii disn o^u^oi ^a^^g uem^cii, oi^^ ^ifsisii a^oi mm 

4= Sia^ 2101 01 CK 

^31 d|^nH^¥(240)^ dl^MOl 3|^XI#0il ^15^ ¥3h§£(side informatio) ^ ^Xhlf8 CHI 01 EH MM ¥sSF6H2, ^31 3I&XI 

eoii ens- ¥^>mJt ius □ urn xi#oii ¥3^a ^ s^xfsfs qioiehmm ¥^shoi oig xi#oii cnaH ^i^moi di^^^^e § 

fe^l dl^IIHU ¥(240)21 ^ XI S Oil AH 2] otX^S CHI Of EH 2] ^ h 3| gTXhsf8 CHI 0 1 EH ^§2J ^H4^2J dl^^ 01 ¥01 

Xlfe 015! CHI 01 EH S^6f0j dl^B^I^ U¥H, ^31 dl^M^¥EH ^Q£3h Si^^l dl^^ OI¥OiXI^ dlMA|^^( 

sequence)¥EH 515^ dl^AI^ ^AHCH^ ^§2J ¥^sf ^SOil 2J6H ¥asf^CK 3d|I2 ^3| ^X^8 CHI 01 Q 31- ¥m{sign)CHIO| EH a 33l( 
magnitude) CHI 01 01^01^ IH ^,01 dl^nHfJ ¥(240)^ ^31 d|^^^8 CHI 01 EH M § efiSEZH U£ ^^I2| dl^MOll Oith 331 CHI 01 Ei 

5 20UH ¥S£fmil, ¥Ssf& 33ICHI0IEH § SOI O^y 33|CHIO|EH0il 6H&6te ¥s (sign) CHI 01 EH e ¥SSf£JX| Sfg ¥sCHI0IEHM ¥ 
SSfmS, ^31 33ICHI0IEH2F ¥aCHI0IEH2| ¥SlfM SJ^^i dl^¥EH 5h?]dl^^ LHBi^hCN ^X^o^ ^fS^Cf. 

mm, ^31 ¥^SfSx|2J ^S6F3l^ thCK 2 CIS ajs^ ¥^§f£JS dl^^^^i ohSOlSQ. Olfi 91 tU 2XH ^^<M 

AI^/^Ef^ ^S¥(200)0IIAH MDCT(Modified Discrete Cosine Transform)OI U CH^ ^EH(subband filterXM 2]sH ^uf^ S^2| <M 
^^^CK 3dl2 ^IE|^W¥(210)^ ^3| dSM SJSB CH Sj (subband)o^ ^CHAH ^<=\&m =?mC[. 01 3 1 AH Afg£|^ □ 

]3f§0il Ah§£|3| EH ^ Oil ^XfslCH^OI^ ¥ = 3|^ 5[Cf. Xf^¥ (220)011 AH fe 21^01 MCH£ InDIXI ^ ^XfsfCH«2J 

aXhsf SM2| 33131- D^U ?ij^a ^^£1- %X[s>} 0I& i2i g^Xfsf Hf§g 31x112 UB, ^ CH ^ Oil Pit! 

x^ 33i2^2i- »»aa s^moi ^j^sa. 

A^£ ^El^^^^o] Oil AH ^n^OilAH^ AHI gi g[ Z.^2J ^^OIEf£ ^Xl ^P^thCL 3 EH U ^Hf40^ ^0^^^ M^Ol ^ 

g& ^ Z>^^ ^OH&Cf. 3 AH £ 52f ^01 ^H^2J °TX^CH«^ CH«^(bandwidth)OI §2, ^E^2J gfXfSfCH« 

E CH«^01 3CL 6FXI&J-, ¥l2fi IHfe ¥Ssf HI§2J gOI^S SH £ 5CHI £A|& dh2f g^Xhaf Cli^M Af§5fX| a h 3, CH« 33|3h 51 
dl^B ¥Ssl CH^M Af§5[Q. = £ 5 Oil AH xHg CH^ ^01 ™£ S ^ Oil ^ S 3H2I ^X^CH«M ^Oi AH 6hU2J ¥SllCH«OI £J3, ^01 
e 3¥0il^ 13H2] CH«0| ¥sisf CH^OI 9Ch. COEUH, 2 ^l ^ 2i ¥lsf Oi^E 3 33|3h AH^ Stld|^6f£^ 5i@a. 

1. CHIOIEH sfi£01l 0}B ¥^sf 

»Xf»a 2^M2| ¥^(sign) &m d>^ fia»2 ^CHSte ^6HAH 2^ gfXHJ ^2J signOI £J£^ BO. 2| ¥sl> CH«LH2| gTX^ 

6 ^ Oil AH 3h§ E ICIi^e 3FX|^ Ste ^0^ ^ ^JII SejaPI ?|SH i2![ ^X^ dl^^M XI^BO. 

ofyxjog 5jAho, U jE( MSBt Most Significant Bit) 1dl^2J as^d|e(LSB. Least Significant Bit) 1dl^2J §fi£0|| d|8H II tt! ^ 

o. mxi°h. 3i^2i ^m.mm m s^, om ^Qtoii ^xisjoi ¥^2f3^ 331 cm^oii °^ fc axil di^^M^i m s^oii ah ¥eh ^¥2j di 

§^§°JI Ahg§HO^ BOH BOS m ^Oil Afg£|X| dl^^^^CHI §SOi! d|6H ^ ffiHl §S^0| ^^2| dlM^^^OII & 
SSI 3*01 SBSCH SIXI SO. 

3dHAH ^ ^SOilAH^ ^ CH«2j g^XhsfS <M^^| ^javo, u! e ¥Ei ^j5^dl^2J ^AH^ ¥<Ssf8^ ^^iM AhSBO. ^. ^ ^X^& ^JI 

MM 2514^^ 5B6h3 2| ^^2J gTXfsfS ^11 dl^ B?i^ ^E Oil AH ^ ^ AH ^ xHdimXI SO. 21 XH , ^ 

si^^di^g ^oHas ^ahch^ idieM| eoun ¥S§[sm y ^, 3 om &$\\i\mm ¥^^m3 ^ahch^ sja^diM^xi 

SI BO. Olid ^AH^ ¥Ssfe §^£Mi g gfiB §S3F ^ Oil AH ¥ EH dl^^e^ig m tz 510IO. 



e*s 4di^^ s^hsj sn»a atoi aim ^ v oi 22^^ uoluch ^03 3^mxK 
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d\^s\ sajciis m& ^£ i\g s^s ^^2j atej iooi» ¥ss*sm ornow 1000. 0101. 001021 ¥^su. s r xiB b gjg 
2] gjsoii 21 sib. bxh ^§ si^ai^oj mi ueoii 0 1 0 o...esj si^tu^ &e ^bhah ^ahch^ g bi^ 

*i mCHAH xHEISU. OIIS MOJ, 4blM^ S ¥^£lM 1010S ¥ss*6HQ UM01I 00002] ¥s3fSHQ £j£^lbl^2J ¥1 

sJOf 3 DM21 &5\ti\^.&mm ^5HAH 0001, 0000. ..2| ^ AH ^ 8H2 £|S^bl^7»X| HE ¥ls*M SD. 01 HH ¥ 

SSfS^ ^SS 2f 3^ Oil CHS 3SS mm m^m =?mM 2J- 3^0|| Of «> i5°J ¥ssKhuffman coding)U ¥S2I- (arithmetic coding) 
= oj ^ssf »&|S A*S»0£« §1^2^ g^SKH tt 4- 2ACL 

2. ¥<s(sign) bl^M SSS 

»#S*S CH0IEH2I sign bl^Oll CHS ¥£S0H CH§H tfSS^IS SC}. S&^o^ a^j «^b|^fe sl^bl^Oll flABD. W&M £l£*?ibl^ 
¥EH ¥iaS}5rB ¥§01^1- 3h§ ^fiS B^SJCH BXH ¥s3fSD. 0\M 3^ blsM^B ¥3Sf3h 3 4= SAD. ^ £l&?l bl^¥E{ B[ 

?ld|MS LHBj^fCN 3¥ X~\m 101 U2)| STJUI^ &>X^9 &E 02^ Zt^OI- 9D. 01 3^011^ sign &0! ¥2JD|5 r CK 0118 mo\, 

2*01 2S4*S 0001 121 5blM^ SSii IH 5bl^ g 3blMB0l ¥^s*aDB 01 M ^£!6FB 00000 2J 3*05 sgigQK qj 
24- AH. 01 2*S signbl^^r 2*a6H£ Of^Sd Gil 2^ § 2101 D. SttlBh 4b|^ r ^§^Q^ 0001021 StOI §2^1 sionStS HIS 

± &SSI gfiS 2J0IM a Q. 

^ bi^oiiAH ooi U2a;t 101 xhmusd^ £E a»»a atoi 001 ofy ens ^i^^ab 2ioi:?i- sih^ sign&oi sss 2101s 

^XIJI SCK 2| ^IL[^ £l&^b|M¥El HSSHIHBAH XHM°S ooi ohB 101 USB 01 2* DMOII^ D^ ^11 ¥3lfSPI 2011 (+ 

)BXI (-)BXIOil sign&8 ¥Ssl§H0t SD. OttS MB ^2| 011 011 AH £j^?]dlMM ¥aSf^ CLH BXH 1010M ¥SsfoH2 UAH signbl^2J ¥^lf 
^SSXIOII as i§§ SU. 0| EH 51&!JttH ^H r ^ 3&l ^ ^ CHI AH 00! Oht! StOI xHM^^ £l&£°^. ^Ol 01 ¥ 

g^OU CHS sign bl^g ^AHQ]^ ¥^£fSCK H UMOil 0000g ^SS^SU. B2, k , Sim?l bl ^(LSB)MM Villi ttH^ 1100g ¥1 
Ifsm UAH signbl^oj iJ Q01¥M gg^CK 01 S^Oil 101 ¥ ^H^l- S^J^ 1E &AH »a?| bl e oj| AH 101 U^^OI 0101 s 

ignbl^ £!2iU. CO-dfAHsignbl §1 ?££ft gfi^h SiJ3 ¥ <*HH 1^ ^^bl^^OllAH 101 U8 3 01 signbl^g 

SU. sign bl^M m, ZJtm z\ol¥\ til 21 0100^ ¥SsFS^I @Cf. 

3. ^H<^a ¥Ssf 

A Ji^ ¥i£i 5j§i bi^eoi ye s¥0ii^ a§i ^oi vis ±ahm an ^oi b^api^ ^oi ^^^^ ^ 2iu. 

Ah^2| 71 Oil B^S 38 2t ^Eh4= ^^CHI CHS (+). (-) B^0\Q. 01 ^ I AH HIBSfe ¥Ssf sign bl^^h ¥1^9 ^^MOil 

CHSHAH^ ¥s>mm DI¥H 0^ sign ¥S^£JXI &O r AH 02^ ^^MOil CH6HAHB ¥ssfS SISSU. 0|g9|| mOl 

sign bl^OH CHS ¥££[^ &S£IB, ^ 01^ PIOIEHMM ^>^S CHI 2J6H ¥sSfSU. 

OIM ^,^1 OHM Olgmoi 7i^2^ ^SShB, BXH m&$H bl^oiiAH^ 0^ sign^MOl ¥ssfPf & ^^MOI gi^l EEH^Oil 2¥ ¥1 

sfSU. □ Q§ ^?l bl^^ 0001, 00002I ^ AH ^ bIMMOl UfiXIB 0001 OH AH 1£KH2| 03f 3&JWI OB il^?l bl^OUH signbl^^r 

^^s}J\ %<%J\ (m^Oil gJB ¥ssfM S^Sfll 2eiJRH OHf 4^1^ 1B0I ^2°£ 01M ¥^tfSCK m\H 0\J)M US 1S bl^OHAH 1 
01 US 30I £oa^ oi ^^Oil CHS sign bl^e ¥sSfSU. HdlI2 UM2J 0000&M SB ^?l bl^MCHIAH sign bl^^e ¥lsfS 

30I 2i^a^ OOOOM ¥Hf5^l Olg^l 6^ b|M^X|2J sign bl^M ¥Ssf5f2 bl" ^ UCHXI ¥s^£IXI Sf8 §SH ^Ul§ 

¥E1 ^AHCH^ ^gf Olgmoi ¥HfSD. 

4. ^^01 ^^S(scalable ) dl^^^2| 

B ^SOII/Hfe 2CI2 <m^s ^l^^lg(base layer) Hf Oia^HSI enhancement layers OI^OHXI^ ^ll#3B bje^ea.o^ ¥^sfSU. £>0| 
^l^^iea bl^eoi ^IISOIOI. ^Ol enhancement layers bl^eoi ^2, &OI enhancement layers 2114^ 

^ bl^eS CH^ feOFElU. 

base layers »¥S0llfeSI6r?l bl IBB HSOI go^AM ^ III- 4 s 2 31 Oil CHS g^BOl ¥saf^h £ICPh oh?iblM£ LHBI^fB AH m 
CH bi^ n^ao^ M1 5 CH Ail ^ S §Si UEHLH3H @Q. HEIH bl^#0| g^l-61-B AH » 711601 £! IS U (enhance) Oil If^ AHI^S CHOI 
EH^CHI CHS ¥H>£^ 01^01 XIH^ ^^2J g^'M UEf^ ^ 5UU. 
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OlgTH 3BS GlOiae OlSShOI scalable bitstream m ^Sttfe ^SB OgHI BCf. B JH. 7JB71l#(base layer)0il A[§1 ¥7F§£ g °r 
Xfsl CH^SJ g^SI dl^ saOil CHB ¥ssfg BO. 3BI2 SFXtBS StBOII CUB bl^¥Ei SI8t?»b|e£ ( H£IH 4^4= 

"EH ^H^2J £AHCU^ VS&BO. IB £!XH ¥fi»B 8f2 2ife 3»2t bl^SO CH32J 9»»blM:W ZtB S^OlIb ¥^S*g 

am 82 imam, n a»»cii2!e a»»bie3j n ch«°j a»» diMSf sons oh bi£± ¥sif§ bo. nan *t tiissi ^si 

tt CEH 0^£j CH« XII BOI £2S &&6I CHI 7Hfiaii= £a|g M7il SCI. 01 £]&?lbl^¥El m^bl^ £AHS CH«Oi| ^7112*01 ¥sSfmS 

ui^soi ^b tjissj <M^e «s»e <^7i- 21071- g*07i- »t e& rasoio. ooah uisboii oaf aiB8i3i cH^e MmmM Mmmtz 

5101 BO. 

7IB7IIS0II CIB ¥<!>2f7h iUS H OM enhancement 711 S (Ml CUB ¥7^§£2f 2O2CH0IO2J g*XFsf&g MBSO. 0I3B £> h S2^ 2 
S TIISSJ CHOIEHM ¥SS*BO. 01 S 3HI 2^ 20UH HiE^EIji ?«»7|| SO. 

OI^OilAi, &7I ¥SSFS£I01IAH EL'SOIS blS^eBg 2 3011 2AIS dr2f »0I bl^BOII OS! 711^21 blM^M^OI 7||#2J bl^± 
MS Oil SBSOI 2ibr 7||§ SO. 7I^2J UIM^MBSS ^Xi ¥7F SiXi ¥£»8H1 U ^ UDiXI ¥sSf6HAH bl^ 

±§Hi BBXIB B WgOIIAIte 2 3Hf UOI ^ 7il#01l ¥71- §218 TIIS^S UViOiAH SO. 2B 7IEHI ¥^sf 

Oil AH ^ SXfSfS CHIOIEiM 2^ »3II£ ¥15H S8XIB B SO||/Hfe gWSfS QIOIEIB 2SQI0IOS UEfUIl 2Sdl0IO2j £ 

«?IUIE (Most Significant Bit, MSB) Oil AH ¥ El ¥asfM 5H AH 8JS7fsB dl^LHOiiAH blM^MSB a*!S AhSBO. 

BB. &7| ¥£SfSXI2f S^B ^xH^B OjIM MOi SO & Ail 61 ^gofS OS3I- SO. B 01 SI 7il#21 bl M 8(bitrate)0|| CUB §S1 

8hUS| bl^sHon/d £ 331 SOI Tllg^oi 951 7fXI H 2CI2 ^11 ¥ssfB01l 21 CH SfiB SBBO. CCFO/d 01 S 

311 °mCH£l bl^^e^^ MgX^SJ 2? 2b ^ EH Oil OO 7f§ bl^MSJ bl^^eajQjj uo U |e°^ dl^^^^M 

m eiBsi xh^^shah ^8 m^msi bi^^M^s &mo\ y 4 s &o. ^. ^ai^2^ ¥^^sxi chi ah °imois bi^^^^om ohs oh 

CHI Xi^SJCH 2ib bl^^ege M§Xf2J Q^0]| OO ^!5fb bl^MOil CUB dl^^^eio^ oy mo] 4, 2iO. 2B M§X^f SSB 

blEr^Egi 3HIH 2^0^X102 M§X[2J Sh2^|0HSJ ^^01 §X| ^O^XI A^gX^F ^ssf^l^j ^^^Xh BOB 01 dl^^^^j 

e ^VBM 3FXIH ^ 2^1 B2SMj ^ 2122^ £ii ^^6^1 ^ 4* 21 0. 

B MS. 3l^3lie(Base Layer) ^ 16kbps, ^l#(Top Layer)^ 64kbpsOIH. ^ ?lie(Enhancement Layer) M 8kbps ZI^2J bl^ge 

XI b bl^^^HM ^ 2iO. ^. 16, 24, 32, 40, 48, 56, 64kbps 73i#2| ^?il^ S^OI 7^B dl^^e ?S8fb 0II0IO. OOAH 

¥ssl^lOi!AH =?££It= bl^^^g^ 2 3Hf 951 3^X1^ 9^371 CH^Oil sj&^l 64kbpsCHI CUB d|e^e^U]CH| 2| ^| 

#(16, 24, 32, 40, 48, 56, 64kbps)CHI CUB dlM^HOI SSSIOI SAO. BS CHE! M§Xf;f ^l#01l CUB 0101 QB S^rS 01 dl^^: 

^Ui CH El giOl S^BO. 2 QE MBX[D[ D\ B^lg 011(1 6bps0il SHS©^) CHB PI0IOB 2?5^ B£6I bl^^^^ehe 

^OUCH SiW. 

^ 31leS 2 8£1- ^0| bl^eoil OOAH CH^^ 0 | XIIBSOi 2ACH bl^SCHi OO ^ ^Xrsl CH^OI O^O. ^J^ CHIOIEfb 48kHzS ^M^S PC 
MQIOIOOIH, 1H£ilS2J BD\t= 10243H0IO. 64 kbps2J bl^M2J %^0\\ IH^I^OilAH m 4* Zltz bl^Sj 64000blM/1^ * (1024/4 

8000) = 1365.3333b|s^ SO. DJS^JIS ^ dl^MOil OOAH IHai^Oii AhStt 4- 2ib bl^oj BDm 4, fflD. Olil^l PH6hS bl^ 

SI B3\ £-7i SO. 

^XhsfS 6^1 2011 eiXH ^'^PIOIOCHIAH SB^iaSHI(Psychoaccoustic ModeDe OlgSHAi BXH xHdl£lH 91^ Hai&'Sl block typedong, s 
tart, short, stop) 31- ^ xH dl CH« (processing band)SJ SMR(Signal-to-Masked Thrshold Ratio)&, short block2i S9& 
d|2^J2f AIZ^/^E^SJ §^IM 5>^^l ?|6H AlZtXIBS PCMQI0IO§e °^CH AIZI/^EF^ OHS^Oll 2^BO. Ml,^£l2^e 311^5^ ^ 
ISO/IEC 11172-321 Model 2M MgBO. 

M^^ai2^S| ^^01 block type CHI OO Al^/^Ur^ ^S^OilAib MDCTg OlgohOI A|^§^2| CHI 01 El M ^Ur4- S^SJ GilOIEIS SBB 
O. 01 CH blocks HJ\^ long/start/stop blockeiS¥ 20480IH short block °J3^ BD\D[ 25621 MDCTM 8HBO. l§g 31^ 

9} MPEG-2 NBC [13] Oil AH Afg£lfe ^Hl AI-SBO. 

^H r ^S^2^ ^BS CHIOlEi^ 2 531 ^8 ^Xl-^ Q^2^ ^Sli ^OHAH ^X^f SNR(Siganl-to-Noise Ratio)^OI §^ 

^'£|2^£J SMRStMO ^0 r XI2^ stepsize g BHM3i Di&M 8»98D. ^Xflfb ^VB^Sf X^SKscala quantization)^ AfgoF 

□1 ^l^^o] g^XFsf step sizeSi 2.^ B 21/4 fl AI-SBO. ^Xrsf^ NMR^OI OdB OluPh £12^ 418C[. 01 (EH g CH XI 8 a»»S Ql 

0IEH2f 2| xHdlCH^SJ a»SF step size Oil CHB SSOIO. HaiH 01 B 711 ^XflfS ^J§i§ ¥sS|5^l ^1 8H AH °jXH 01 8MS ¥ 
sis} CH^^^ e ^Oi^e %QIM ^slQOW USB E aXrsf bl^M TII^BO. 

dl^^^aioj e^Ksyncronization) ^Jli 12 bl^M dl^^^ilOil ^ CH AH dl^^^^2J Al^Oil CHB §M1 BEO. H£l^ UAH eiXi 
dl^^ea. ^ ^| Oil CHSh b^IM ¥SsfBO. dl^^^^ioj ^ dieeoil p|§h §£§ «s^BO. 0| ^^J\ ?XO\0\ bl^ 

e^j bi^^e^o^ ciAi Ben oi bi^^eo Hi^ee 2^?5!ie im ch oi&si bi^e auixi &e 4= 210. ndin a§2^ m^ei^j 

e BO. 3 OS2| ¥Ssf5rfe 3fSB ^ EH Oil OO ^Zt X\0\D[ thO. ^^2J ^^Oil 021 AH B HB1IS2J ^SsfSh 

D\ ¥1 5H AH e M^2i 6^ 8^H°1 ^B M^!2^ UVCH ^BM 6fe S?^ UMO. 01 H 711 M^°J 37171- b^7| CHICHI ¥ssf 

8Jfc HfSOil afag xh0|7|- HD, 

eiXl 2J M^£] S^Oil^ 7IB 7||#2| CH^^B 4kHzOI2^ xHEICH^B 12^1 Wi QXm Oi^^XIOIO. &XH 12&HH SIXhSf CH^7?hX|2J 7IB7il 
HIMttEtaSB ¥sSfBO. 2| CH«21 bl^ ^^§a^¥EH SJCIi gTXrsf bl^g 7^2 0| 5| CH ^X^ blM^¥EH tfgfi ^SOii 2J5H 
BO. m\H xfBll^ Dg g^XfsfS bl^MOH CUB BO. BXH ¥lSli 2i^ ^X^ bl^SO CHS CH^SJ gTXhll 

bi^7f 2[g o^&i ¥i£ii a^xi &n xiuxicm 3 s^x^ch^b ax^biM^ n ch<*oj %xim bi^sf ^0^ dj ¥s.mm b 

O. Ziai3 01 CEH xHM2^ CH 2 CH^M ¥^slM B S^Oil ^xm Pi ^ CHI CHB stepsize §S1 2iXH.¥SSfB SH2 y ^ ^X^S £3 
nrHHJ Ste 3 ^Xfsl dl^Oil oHSSfe ^li ^#6HAH ¥^£f6 r 71l SO. £l5^ 7||§2J bl^MB 16kbps0|2^ 51S7^B 2X^I dl^^ 33 
6d|^0IO. Oaf AH 7j|^6HAH AfS£J^ # bl^irg 7II^8H2 2i07f dl^^OI 336b|eo|^OI S3 SB S^Til SO. ^Xfsfdl 

&xim±mnD\2\ ^in ^sb eixh ax^ biMu ^x r ^ ^ua7ie§oiiAH si^atsi sicHate ^sm oi ¥ stsi B7ie 

B blM m ^ 2iO. 3 eii AH, ^Il|g OI ¥71- §£1 ¥^sfm7l SOII pjXH sl^^Hf dl^SBOll ^fiB B7IM ¥^sf g>^0|| 2JBH 21 
XH ¥s2}SHAH blM^MHOH XI&6H UgOll ^Xil^ ¥ssfS g ffH^ £J^^HI£J ¥7f§£2J xfOlM ?lllofb ^§ A^BO. 
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»8 M^2| S^Oil^ 3313* 21 M*|2J 1/82] 8^HS| M^o^ UVOi A|^/^H^ WEUk ^Xfsl I§1 3H£! « 01 g^SfS Gl Of 
EH Oil CHS* »»» 82H3 M^2J ■»0(Cf 2^ g^SlM 8 > fe >jo| 0>LIH £JEIg^¥0UH 8JH2J M^M 3JH2] 

S^o^ SBIff §fif SLH^feai 0! S«9>0il 21 te £ 621 98 »»» Oi^MM 20UH Z! B ^1 (Ml AH mU2| Oi^xHg aaiKCh UHH AH 33H 
g«o| 2| □«(»! Q| s h ^ H sse HD. 3IS 31192] CH^^e 21 M^!2I 3^2* bl^o^l »«| ^6H CH^e 42JKH Pi 

Xll&ffCk 01 &g M^2| S^Oilfe 82H2J M^OI £ 621- 1*01 13H2] Oil AH 43H2J ^IBtI^ ¥as* CH^o^ U¥ 

12 83H M^2J ¥asf CU^M mO\M 32^H°I ^X^@ £I<^M^0UH °*Xfsf UIM §SI ^SHAH AJSBCL 2XH JOSS Qi^LH2] a»»dlS § 
SI Ck CHS5a»S ^^UIOilAH 5|CH 9 J} 2} bl^g ej OJS^HIS tfttfi ^SOil 2J6H ¥s3f§ tt 4* »CK MB a XH 

¥££ll 6*2 2J£r »»» di^SD CHE! CU<*2J gfX>SfdlM3> s*g OUPS ¥^s!M ShXI SfJD XIUxIDl 3 &X^Q!«e ^Xf£fbl^3F 

3 cn«2j s»» aiMSf ^o[§ [th bis^ ¥^im ko. nam 01 (in. oig3ii x-\m°^ o\± ch«m ¥s§fM it s^oiiah gjx^ ai«oii □ 

e stepsize gSl 21 Xi ¥<£»£« SH2 « * 4^4* £^M2J US 3 »»» bl^Oil 3HE*£li= Stee ^#6HAH ^SSSMI so. 

D\B 31l#(16kbps)CHI 0\m blM^^M Cf US 3 Cfg31l 9 (24kbps) Oil CU6H bl§^§iii Sf«BCK 24kbps0il AH2I Qj«=8 8kHzO| 

35 19^1 AH CH^7)HI£j 4^4* ^fli ¥t§ft[Q. 19£!flH CH^XISJ OIDI 3|^£J0i AH^EH CJ{«3|-X|2J 

¥^§aeie 3i^&ck 31I9oiiah a* cn^sj ¥ssfsxi s^n y-oj at <gx\m biM2f ah^oi cu«2j ^xfii bi^e aiin 

5*01 £!CH &X*» bl^g ?§f2 01 SJCH ^XFsf bl^¥EH ^1^ ^IS0]|AH2f «S ¥Mi 6H U^O^ Af§g 9 bl^^SJ B^l^h 24 

kbpsOIIAH ^ 4= bIM 42Cf 9iXI2 ¥slf HISM S^H □§ ^IISSI bl^^^iJM ^bl^CK 01 £i & UCHXI 5||g, 

32. 40. 48. 56, 64kbps0il CH^ bl^^^^JM ^ 2iQ. Oli^l bl^ ^^^^ £ 35 | ^iQ. 

. ¥sSfSXIOII 2J QH bl^^^ajs ^^^g^ *>x\m ^ Ail 61 ggSPIS §[CK £ 4^ ^31 ^sL2\ SXI2J ^p^e M 

SEAI& 51°^AH, blM^^H^^¥(400), ^^XHf¥(410) ^ ^Hf4^/AI2i ^S¥(420)^ OI¥Oj&Q. 

^>0| bl^^e^ ^^¥(400)^ 3il95J 95| bl^^^^CHIAH 4^1 511901 ^ AH Oil CCfBJ- g^Xfsf ^iJ2J 3^1 §J ^ Qi^Oil 

g^X^bl^^M 5^5^ ^If2l@ CHI 01 EH « ^15fSf£|, blM^^gg 9^5^ ?lt= HIMM2J ^^5h01 ^fi£^h 

blM¥Ei §2£^ b|^^ UiBl^hS/d ^Ol 5j|#^^ ^s^^CL ^^1 «^X^¥(410)^ ^XHf ^^J2J 3^I2F %X\m 

9 Ell Ol EH MM 3hX|3 §!£H 3^|2J tim.^. &J\ ^Ef^/AI^ ^S¥(420)fe ^Hf^ S^2J >il^M C|A| AI2! S^Hi <M^^ 

S^QHAH MgX^I- XH^^ ^ 2i£^ 6H ^O. 

m\ ^m.msx\°\ m^m ^srn^i^ mo. ¥^sf sxi on sjen bi^^^^2j ^s^f i§8 3i§2j ^xis @a 
. sxh ^i^ ?ii90ii pith §a§ ^sifehCK e^&si n #nies, &xh ^i^^i#2j ¥^F§e g ^ ^x^ oi«2j ^x^ bi^ smoii □ 
» t^a. oig:ni ^x^ biMM ^^Gii e ste ^^ck ^m.m ^ahoiiahsi o[&dix\^ §2£^ ^§ e bi^¥ 

EH bIM £2.^, 3EIH ^n^¥EH ^H^2J ^AHCH^ bl^^^^OilAH ^XfSfQ ^11 AH AH 81 ^^If^Qf. MB ^XH ^^Sf 
S 6m ^XHI bl^eOf CHE1 CH^2J g^X^bl^^l- 0^¥&l ^s^f »x|X| S^H XI UxIDI 3 ^XfSfCH^B %Xl§}tt\^J\ 

n ch^2j °^x^ bi^2f iofi bi^^ ^^sfs ai^^q. m\n o\^d\\ ^xim^ zjtmou cum ^^mi\ m& m^m o\mn\ 

§2? 0\± Ajii ^m.mm m S^OIIAH ^Xfsf CH«Oil CUth stepsize bl^^^^OII XHSSOi Sl^j ttH^OII 0! set 

eixn ^s^th * »JF»a us oil cm ^sifM ^i^a^i 

^i^5ii#oii 3^i2j bi^^M^oii □th ^i^f ius n oe^ii9oii chs^ ¥^se2f acisaioiEfsj ^inf^i ^asf^D. oian^ 

a o f g°S 2^ ^ie2J CHI 01 EH M ^sSI^ ^ 21 CK Olg^il ^^sf 21 §M »3 gfXh^^ CHI 01 EH 2^ AH ¥^sf^|2f ^CH2J ^AH^. £ 4 Oil £ 
AI& «^X^¥(410)£f ^n^/Aiei ^S¥(420)M ^111 E^g 4^ 2iO. 

^ C^§[ A^gXF2i fi^Oil 51-01 bl^eajoj zp^^ ^^6MI e^Q. ^, AfgXfSJ fi^Oil 0}^ OIEH^ISHJ bl^MOil CH& 

§M1 g^giOl 6^U2J bl^^M^Oil ^^AI^o^MH |s g^£| b|§^§Hi XHjg^ 4- 21 QK 9Eth, 4-^& Ah 01 Oil Oi El 

^figiooi 2^£!^2J ^EHU A^gXF2] OidHtj- fi^E 4§t 4= 2i^ SSOI 21CK 

bl^^^gOl §EH2J bl^^^gOIH^ 5fU°J bl^^^ijoiOil 01EH ^H2] bl^#2J bl^^^M 5S5m 21 EL £E§h ^ 

Oil AH ^ NMROI 0dB0|6Pl £J£^ 1 ^ 6H1 bh ^ CH 0|^£| bl^5g¥^h gi^l (IH^Oil ¥^sl^|2J ^&£^|- ^Q. 

3EII2 ^ ^l#OilAH ^ ^l#OilAH gfX^& <^^2f glen ^OIM QUI xHdlohOl ¥Ssf6hXI a k H ^XHf bIMSI gfiSOil Wt&M ¥^afoF 

^l tDi^Oil ¥^^^I2J ^S£5|- ^EK SE§I SH42] bl§^§g 2>0il Oj EH ^HSJ bl^^^tjM 2i^l DOi^Oil 01EH^I#2i blM^MUg Z> 

Eh 4- 2iH ^Sll^l(transcoder)2J ^Ef. 

Zldl^ 2xil bl^^eajoHAH 2| CH«Oil CH el gh^ei- Mg&o^JiM §g§ IHI^^ 4- SICK bIMgOl ^0^X13 Qi«0| XHI 

^£JOi 2131 (tH ^ Oil ¥msf/^^sfOilAH ^S^2J CH^gf xfXIofe ^EHSJ ^S^OI ^^61 (IH^Oil blMMOil b 1 31 6H AH ¥^sl 

3imS^3|2J ^XHI ^S^E ^^m^il §a. S£^ AhgX^2J ^^£f^|2J 2^£!^2J CH^=/^S£ £^ A^gXhSI fi^Oil CTIEUH bl^M 

01 U 5^01 ^h^SFCK 

(57) §^2J g?| 

1. 

2 El 2 ^Jti ^l^^ie(base layer) 3J- ^H4=2J 9 (enhancement layer) 25 OI¥CHX|^ 5ll9^2i QIOIEi^^^jo^ ¥^§}6r^ % 

SOil 2l0iAH. 2 El 2 <M^g a|sXHEI ^01 ^§SJ ¥^Sf Oi^^^ gfXfSfS^ »»*| £1 «3| 3l^^l90il HOI 
EH MM 4: §2] layer HD\ Ui Oil AH ¥^sfm^ 3l^5jl9 ¥ssf&5|l, ^^1 ¥Ssl9 ^I9S| Pi enhancement 3119011 ^Shfe ^Xfsf@ Gil 01 EH 
^ ^31 ¥s2f^ 3119011 ^o[t= ¥^Sf£JX| ail yOhSife ^XhsfS QIOIEHMM ^§2] 3119 331 Ui Oil AH 3||9¥^Sf &3II ^ &3j 

31l9¥^lf&3ilM 31l90il CHSH 4=tS6fe ^zf¥S^B3j|M SS&g ^§2? 6H1, #31 3| S3H9¥SsfB3i| , 31l9¥mSfB31l §J 
¥^Sf&31l£| ¥^£fm^X^ 6^ 6H& 3119011 ^§6[b gfX^€l CHI 01 EH It ^§2] §^ 3H4-2J CI XI S^gfe XH1 1& 311 §J ^3| 

3H4^HJ El XI ^X^@ QI0IEHM2J §Q£3h 3>§ EIXIMMS 0|¥OiX|^ il^^i El XI ^ A|^^¥EH §S£3h yg C|X| 

^ Alfl^ ^goj ^og ¥^sf6fe XH12&31I5 OI^CHXI^. bj^g 5 ^ 0 | 3^& SEI2 ¥^af gJS. 
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2. 

XI1 18011 °[0UH. £D\ XJI1&3JI Xfl2B3i|2J 4=S!J£ ^ltt4*Sg¥EI igr£ ^W4=g^ £AHCU^ 4*S8e ofe, bIMg £§01 ^ 

^8 2 CIS ¥2£[ gjg. 

3. 

S1 1» Oil &CHAH, 3IB?l«¥£2tEK>l, «¥S»B30 « ft»¥fi»B3ll2| ¥§2}^ 3CH£ £19331 (step size) SI z[ CH^OII 8BS & 
Xrsfbl^M S88fe ¥^§£M ±§2J ^^1 Mgmoi ¥£S*8B 6Fb bIMM £101 2^8 2 CIS 8S. 

8^8 4. 

XII18 SEb XII 38 Oil 2AOIAH, XHI1B3I ^ XH2B3I2I CI XI bl^gg s § og 5^, bl^g £goi 2^8 2 CIS ¥22! gJS. 
S=?9 5. 

XII 4 & Oil 2iCH AH . XH2B3ISJ ¥fi£>b #31 U|s AlfJ^M 7^5^ bl^MM £3 ?H^2J bIM flOUH ¥s»Bg ^§2? 

»fe. bIMg £^OI 3^8 2P2 ¥si3i- gjg. 

a^a 6. 

HI 48 Oil SiOiAH, £*J2J ¥S»»BS ¥s£fSg f§2^ 8 r i= b|MM £^0| 2^8 2P2 

a?a 7. 

XII580II SUCH AH , 6PI ¥sS*Se ^S2^ dl^M £^01 3hfe8 SCIS ¥lsf 8B. 

a?s 8. 

XII 68 SEfe XII 78011 SiCHAH, ¥llffe WHB ¥SSKHuffman coding) Si ^§2^ Shfer til^M £§101 3^8 SCIS ¥ss> 

a?a 9. 

XHI68 SEfe XII 78011 21CH AH, &}| ¥fi»te £ ¥SSf (Arithmetic coding) ^§25 8fe bl^e £§0| SCIS ¥S» 

m=?m 10. 

XII IS Oil &0UH, &3| 9»»S 0101 EPI- ¥^(sign)CHI 01 EH 21- 321 (magnitude)Cil 01 EH S OI¥OH^ (£H . 6PI XH2B3llfe £PI JH4=2I CIXIM 
£ §W3fS CHI0IEHM2I 321 CHI0IEHM2J §22^ ^8 S&T¥I CIXI^(Most Significant DigiOSS OI¥CHX|^ S#?| CI II e a| 

^(sequence)* £§2| ¥sSf&SOII 2J6H ¥^l*6fe B3||, £PI ¥ssf9 CI XI ^ Alf!£ g SOI OrH CHI 01 El Oil WSWte ¥s CHI 

01 EH MM ¥asf5^ B^l, CI XII CHI0IEH2J ¥Ssf£|X| 331 CHI 01 EH g i2£^ 3fS CI XI M AIH^M ^§2J ¥slf ^SOII 
2JoH ¥£5l5fb 33l¥^sf&^l, £>0| XH3E^I0IIAH ¥Ssf& CI X|^ AI^J^ e SOI OhH BPI CHI 0| EH Oil 6H&5hb ¥^CHIOIEHM s ¥Ssf£l 
XI Sre ¥s(sign)CHIOIEHg ¥s^6f^ ¥s(sign)¥SSf BJI ^ 4^1 3^l¥^SfB^I ^ ¥^¥SslB^IM ^^1 CI XI ^ CHI 01 El £J ^ CIXI^OII 

CK6H 4=^6^ B^ia ease ^S2s bi^M £§oi scis ^in ^s. 
S^PS 11. 

XII 10S Oil SiOHAH, Xll1B3j|^ £D\ C| XI g PI Ol EH MS 3H4=2| bIMM 3^ 0I5! CHIOIEH^ S^6fe B3II0I3, ^>0| CI XI bl^ois 
f§25 bl^g i^OI P r ^^ SCIS ^S. 

12. 

H1 1 0H" Oil ^CHAH, &J\ ^Ol 33! QIOIEI ^ ¥^(sign) CHI 0| EH Oil CH§h d |e Al^^e ^^5H2 bl^MS ^§ ^H^2J bIM & 

¥1^ ^OiAH ¥sSF&e ^§2^ 6fe bime Z.MO\ Jt^m SCIS ¥111 ^s. 

13. 

X1I11S XII 12S Oil 2I0HAH, £J\ ¥£l[ ti JS8 ¥a^(Arithmetic coding)SM ^§2^ 6^ bl^M £^0| 3 r ^th SCIS ¥ 

a?a 14. 

XIMOSOII 21 01 AH, ^31 ^|^^|#¥a^B5ll, ?lli¥2llB)ll ^ ^xf¥^sfB^I£| ¥sSf^ ^Oi£ ^U33l(step size) §J ^ DI^OII irS& 
SXhsfbl^^M SSSrfe ¥^3£M 4:§2J ¥M ^gf Ahgrnoi ¥1^1 ^S2S 5 r ^ bl^M S^OI SCIS ¥sll ^S. 

a^a 15. 

xina se^ xinoaoii s^oh ah ^x^xhei&^i^ aizj- ^j^ scis ^ti s^°j aj^ e+^ii, ai^/^h^ 

aSOil £J6H ^^S^ SCIS ±im.mm ^§2J CH«(subband) dug ^H, 21 CK«(subband)0IIAH2| O^U ^ 

Al (masking threshold)^ ?il^S^ Eh^l % ^ CH«2J °^Xfal SMOI Q^U ^^xl^Ch ^OrXI^^ 4:§2J ¥Saf CH^^S g^XhsfSfe B^l 

s oi^oise ^§2^ bi^e ^^01 scis ¥ssi- ^a. 

8^8 16. 

scis >ii^g ^§ ^h^hj as bi^es oi^ohxi^ ^ie^2i bi^es viiio^ sxichi sach ah , scis <MsM ^isxHEi moi 

^S2J ¥111 CH«gS gfXhsfo^ SX^fxHai¥ ^ 3l^^l#0ll ^§51^ ¥^h§S(side informatio) ^ SX^& CHI 01 EH MM ¥il[6Q, ^ 

^1 3i^3ii#oii am ¥ssf3h iu^ 3 am :*ieoii am ¥3h§s a! sx^@ chioiehmm ^m.mo\ o\m 2^ 3ji#oii cn6n ^tsa^ bi^^ 

8^Sh^ bl^IIHU¥g 588M ^§25 ol2, ^31 blMIIHU¥2J 2| 31l#0i|AH2J SX^S CHI 0| EH 2J ^3| SXfsf& CIIOIEH 

^§2J §^ 3H4^2| bl^^ OI^CHXI^ 01 £1 CHI 01 EH ^ S^SFOI blMB^I^ U¥3, ^31 bl^M^¥EH ^S£3h 3h§- ±z£ m& 

$\ blM^ 0l¥CHXI^ £]^o] bl^A|f|^¥EH 5ja r ?l dl^AIH^ ^AHQj^ £§2J ¥lsl ^SOil 2J6H ¥l£f5^, til^M ^101 D[^m SCI 

S ¥Ial Sxl. 
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8^8 17. . 

MI16B0II ?10\M, &D\ C\t\mV>\omJ\ ¥^(sign) CH0IH2I- BD\ (magnitude) QIOIHS OI¥OHH OH bl^IIHU¥^ dlMB»S HIOI 

Eim § essE^i- as bi^^oii ae b^iqioieib souh ^ssfsm, &:?i ¥sLSfs b^iqioiei e goi oty b^iguoiekhi sh 

38tb ¥s(sign)GHIOIEH g ¥s^2IXI ®g ¥£CllO|Eia ¥ft»8t£l. 6^1 B3I GHIOI EH 2f ^SQIOIEHSJ ¥£Sfg 9391 blM¥EH S^blM 
3 LHa^hCN £x^2^ -^888 5^. til^M £§0| 2P2 ¥^§l S». 

S?8 18. 

HM68 SEir H1 178011 SlCHAi, &3| blMIIH^¥^ gfiSOil bl§ii SOUH ¥S5fS ffH , ^§ }H^2| bl^&h^^ <P0iAH ¥2988 ^ 
6^ dlM# 2E§0I ^fea 2CI2 VISf §XI. 

a? a 19. 

H1 168 HI1780II 9iO\M, &D\ ¥l£l SiHEi" ¥S2f SI ¥SSf S Oi!= smsj a±JOil 2J6H ¥S5IS§ ^S2§ »fc HIS 

S £§0| 2 CIS Sxl. 

S^S 20. 

hh88<hi &ouh, &d\ bi^miU¥2j ^s>m$= ye 3^4= as¥H ^e ^ah^ 4=8 as sffe bi^s saoi 

scis ¥<i*f sa. 

s?a 21. 

H1 168 HI178MI 21CH AH, g*XhSf£H£l¥^ M2i S^2| °'§* SCIS £ls.m ^H*4= S^HJ AlZf/^H^ D JS¥, a?l 

AIZJV^E^ eSSOII 2J6H ^HF4* £^S^ gj^ SCIS <M§i§ ±§oj Q]<*( su bband) ^11^ mil, 6PI 2f CH«(subband)01IAH£J 

O^U S^i XI (masking threshold)© 3|ltf»fe £]£IM8¥ a a* 01^21 »»» &MOI D^U ^xlSCf SfrOhXISE* £§2J ¥s£l CHSj^S 

gm§f6fe ^x^^i saaa ^S2^ »fe bi^e 5s§oi scis sxi. 

8^8 22. 

3i#^°j bi^ee ?= h s^ ¥iii3 scis qioiehm aaoii sicn ah, }i#^ 951 GiioiEi^iioiiAH ^01 31 #01 ^39 ^ 

AH OH dfBI 3CH£ ^gj B2| SI 2J- CH ^ Oil 8SE! gm^bl^S S8»te SI SttSFS PIOIEiS S423t6t£|, Gil 01 EH ^ 

^£§HQ bl^M2J §221 ^^^01 §22^ CI XI^¥Ei §22^ ^8 CIXI^^ LH£^^AH ^^sfsfe ^ 

^ssfs bd\2\ m\&mm ^bh b^isi ^^m^ e^i si ^,01 «^x^^ s^2j scis ^i^e ai 

2} g«oj ai^^ ^t^mfe &y\W Saae ^S2^ 8hfe, bl^M i^^^th SCIS Gil 01 Ei ^aSf ^S. 
23. 

Hi 22^011 2iCH AH , &}| ^^SfB5j|2| C|X|^^ bl^OIH, ^^| ^^£|B^I2J Pi Oj EH ^^^^ b|EAEaio, i ^§2^ 5^ bl^M 2^^^ 

scis Gil oi Ei ^s. 
a?» 24. 

HI 23^011 210] AH , ^SsfB^ISJ eSSOil df^ ^Ssf^ ^§2] ^H4=2J bl^S 0I¥CH2 *!EHB?IS ^lll^i ^S2^ 8fe bl^e 5 
S^lfeSl SCIS Gil 01 EH ^sSf ^S. 

S^S 25. 

HI238 SE^ HI24a0ll 2A01AH, ^^| 9»»S Gil 01 EH D\ ¥s(sign)GH10l EH S! B^l (magnitude)GHI 01 EH^ 0|¥CH^ ttH , #D\ ^^^Eh^llSJ ^sSl- 
^ 3le3 ^51 GHIOIEH^^^OilAH 4^1 3IS0! ^ AH Oil d>Eh ^CHS ±®2\ BD\ SI ^ GH^Oil ^X^blM^S 5 

&5fb ¥^3S ^ ^Xf2f@ B^l Gil 01 EH M ^Ssf^Sj, CHiOIEH^^HM ?^5iH 91^ bl^M2J i2£I 51-01 §22^ ^ CI XI 
^¥EH §22^ C| XI LUE^^AH ^aSFSh^ Eh 3 1 SI ^^1 g^X^S Gil 01 EH 2| ¥s(sign)GH! 01 EH S ^SsfShOI 01 M ^s§ig B 
^1 Gil Of EH 21 B5IIS 0l¥CHSM ^§25 5^ bl MM Si^gl SCIS Gil 01 EH ^m.m ^S. 

a^l> h 26. 

HI 23^ Oil 2101 AH , ^s^E^IOilAH ^Ilfb ^^Oil 2J 5H ^SafaM 5fe bl^M 3£^^^& SCIS Gil 0| EH ^tll 

a^a 27. 

HI 2 3 1J Oil 2ACHAH, ^^1 ^l^fE^I Oil AH ^sSf^ 5jno|^Ssf ^SOil 2]6H ^Ssf^e ^S2£ bIMM ^^^^^ SCIS Gil 01 EH ^s. 
2} ^g. 

8^8 28. 

^IS^ei bl^Mg ¥SsfS SCIS Gil 01 EH M &X| Oil 21 01 AH, 3IS3 751 ^5! bl Oil AH ^^1 3I#0| ^AH 

Oil CO- El- 30i£ ^XFsl ^g]2J BP| SI ^ GH^Oil ^Xlslbl^^M 5^5^ ¥^§S SI SfXFSf^l Gil 01 EH M ^^sf6h£|, ^Pl bl^^M 

§JM ?S6|2 21^ blMM£J 1221 ^^5h01 §2£Ph b I ¥ EH ^SS^F b|^^ LHE^^AH &J\ ^11 bl^^: 
bl^^eai«^«o||AH ^laf@ ^Xh5f ±U 3ZM2I- ^X^@ Gil 01 EH MM §1 EH B^|2J ^^js^ ^^Xhlf¥ SI QJ\ 

«^Xm¥OilAH ^^Xhsf^l S^2J SCIS ^11 A| a S«£j AjsS ^^6^ ^nf4-/A| aOHB ¥1 ^S2S 6f^, bl^g 

SCIS Gil 01 EH Sxl. 

2S 
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